Abstract-In this paper, a silicon matrix detector is described and the results of the cosmic ray test are given. The silicon matrix is composed by the 180 silicon PIN detectors, which covers an area of 32 * 20cm
I. INTRODUCTION
T HE dark matter was indicated from the excess of cosmic ray electrons [1] and positrons [2] [3] [4] , in recent results. To give a better view of the total Galaxy cosmic ray, a new space project, the Dark Matter Explorer (DAMPE), funded by Chinese Academy of Sciences, is planned to be launched in 2015.
The DAMPE aims to detect the high energy cosmic ray in an energy range from 5GeV to 10TeV. The main components of the DAMPE are the plastic scintillator, the silicon tracker, the BGO electromagnetic calorimeter and the neutron detector from top to bottom. (Figure 1 )
The plastic scintillator and silicon tracker are employed to charge particles' discrimination and reconstruction the track. The silicon tracker with tungsten convertors can also distinguish the gamma ray and electrons. The BGO electromagnetic calorimeter gives the total energy of every event. Neutron detector helps the electron/proton discrimination.
The silicon tracker is designed as the AGILE [5] , which is assembling at the Geneva University and INFN at Perugia. Before the tracker completing, a silicon matrix is instead of the silicon tracker in the DAMPE prototype testing. This paper describes the details of the silicon matrix construction and testing results.
II. THE DETECTOR STRUCTURE
A. the silicon matrix
The silicon PIN detectors are IHEP-homemade. Each silicon detector has an active area of 20 * 25mm 2 and 0.5mm thickness. These detectors are PIN diodes with a sharp pn junction. The full depletion voltage for the selected detectors is 40 V; while the operation voltage is 60 V: The selected detectors are mounted on ceramic boards. The leak current of detectors selected is under 100 nA.
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• incident particles, every silicon detector has a small overlap to the neighbor ones. The overlap is determined by the fast simulation. (Figure  2 ) The detector is combined by top and bottom layer for assembly. The Figure 3 shows the photo of top layer matrix. As this structure of silicon matrix, it can achieved an active area up to 32 * 20cm 2 .
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B. the electronics
The detector signal is read out by six 64-channels VA140 chips, which are controlled by a FPGA. The DAQ communicated with the computer via the USB bus. We tested the prototype with the sea level cosmic ray. Two plastic scintillators give the coincidence trigger to the DAQ. The MIPs energy spectrum is obtained in readout channels. To give a position sensitive plot, a smaller scintillator is inserted as the indicator.
A great challenge will be brought by the readout electronics for large number of readout channels in space mission. For a typical readout system for the charges measurement, it consists the charge sensitive pre-amplifier, the filter-shaper, the peak holding circuit, the analog-to-digital converter and the controlling circuit. Since the power, weight and volume of satellite are very limited, the application specific integrated circuits (ASIC) with features of low noise, low power dissipation and high integration are significant in the readout electronics for multi-channel silicon detectors in space exploration area.
The VA140 is a 64-channel, low noise and high dynamic range charge measurement ASIC designed by IDEADS (Norway). It is an updated version of the VA64HDR9A ASIC, which is used by AMS [5] , implemented in 0.35um process for lower power consumption and better radiation tolerance. Each channel contains a charge sensitive preamplifier, a shaper circuit and a sample-hold circuit. An analog multiplexer controlled by the shift register in the left side are adopted to transfer the holding signals of 64 channels to the differential output port. Besides, there are calibration facilities by means of which the linearity of each channel can be calibrated by external injected charges. [6] As shown in Figure 4 , the readout electronics system of the multi-channel silicon detectors consists a detector board, an ASIC board, a control board and a PC. A shielded box is employed to prevent the detectors and ASIC from the surrounding light and EMI. The control board is used for con- Fig. 5 . the schematic of the sea level cosmic ray test Fig. 6 . the spectrum of MIPs deposited in first 4 channels trolling VA140 work, digitalizing the analog signal and transferring data packets between the board and the PC through a USB2.0 bus. It contains a power generator module (HV and regulator), a controlling FPGA(XC3S500E), a 14-bit 3MSPS ADC(AD9243) and a USB interface chip(CY7C68013). A level shift circuit due to the mismatched level voltage between FPGA and VA140 is used in the control board to convert the FPGA driver signals from 0 3.3V to -2V +1.5V.
III. THE COSMIC RAY TEST A. the experiment setup
We use a simple telescope system to do the cosmic ray test. The system is showed in Figure 5 . The 1,2,3 are plastic scintillators. The 1 and 2 is 40 * 40cm 2 , which can cover all area of the silicon matrix. To give a position sensitive test the 3 with 12 * 10cm 2 area is inserted in the middle of the 1 and 2.
The VA140 readout PCB is mounted on the back of each layer. The controller FPGA on FEE transfer the data to computer via USB bus. 
B. results
We test the silicon matrix with secondary cosmic ray on sea level. With 10 hours cumulating, the spectrum of every channel can be achieved. In Figure 6 , the first 4 channels' cumulate spectrum are given.
With the position sensitive testing, we got a cosmic ray plot. The gravity of two layers is almost same in X axis. An offset about half of Y unit exists in the Y axis, because of the detector structure. Some noise detector channels are deleted from the plot, and the spot covers about 5*3 area, which is in accord with the small-sized scintillator.
